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[57] _ ABSTRACT

A clamping device for a screen member in vibratory
screening apparatus comprises a frame member 1 on
which is mounted an inflatable stocking 7. In use, the

clamping device is inserted into the basket 21 of the
screening apparatus so as to overlie the screen member,
and the inflatable stocking 7 is expanded so as to press

the screen member against a portion 17, 19, 31 of the
basket 21 while the clamping device reacts against a
further portion 17, 19, 33 of the basket 21. This pressure

from the stocking 7 holds the screen member in place.
Preferably the screen member has a screen 13 mounted

in a frame 15 and the stocking 7 presses against this
screen frame 15. The stocking 7 may press against the
periphery of the screen member only or may press
against other parts of the screen member as well.

o Claims, 2 Drawing Sheets
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INFLATABLE SCREEN CLAMP

FIELD OF INVENTION

This invention concerns the mounting of screens in
vibratory apparatus such as is used for the sifting of mud
and the like materials derived from oil-well drilling.

BACKGROUND TO THE INVENTION

It 1s known to mount a screen in a frame and mount
the latter in a basket mounted within a machine housing
adapted to be oscillated or otherwise vibrated as by a
cam drive mechanism.

For servicing and replacement it is desirable to be
able to remove the screen and its associated frame
where provided, from the machine, and to this end the
latter is adapted to be slid into and out of the basket and
clamping means is provided to hold the frame and
screen in position. Clearly it is desirable that the clamp-
ing shall be effected as quickly as possible to reduce
down time. |

It 1s known to make the frame for the screen inflat-
able, in order to provide a means for tensioning the
screen within the vibratory apparatus. In EP-A-0130744

there is proposed a screen having an inflatable screen.

frame which on inflation both tensions the screen and
clamps it in position in the screening device. However,
this arrangement is of limited application. Since the
inflation of the screen frame both clamps the screen in
position and tensions it, the arrangment cannot be used
with screens which are to be tensioned in some other
manner such as by a tensioning clip or screw on the
basket of the vibratory apparatus or which are preten-
sioned within a rigid frame. Additionally, since the
same act of inflation both clamps the screen and ten-
sions it, the clamping force and the tensioning force

cannot be controlled independently. Finally, it is neces-

sary for each screen to be associated with its own re-
spective clamping arrangement, since this is Incorpo-
rated in the screen frame, even when the screen is not
mounted within a vibratory screening apparatus, and
thus it is necessary to fabricate as many inflatable frames
as there are screens.

It 1s therefore an object of the present invention to
provide an improved clamping mechanism.

SUMMARY OF THE INVENTION

In accordance with first aspect of the present inven-
tion there is provided a clamping device for a screen
member in vibratory screening apparatus, the device

comprising a frame member and inflatable means on the

frame member, whereby the device can be inserted into
said apparatus to overlie at least a part of a screen mem-
ber and the inflatable means can be inflated to press
against a part of the screen member so as to clamp the
screen member in position in the apparatus.

In accordance with a second aspect of the present
invention there is provided a method of clamping a
screen member in vibratory screening apparatus in
which a clamping device comprising a frame member
and inflatable means on the frame member is inserted
into the apparatus to overlie at least a part of the screen
member and the inflatable means is inflated to press
against a part of the screen member so as to clamp the
screen member in position in the apparatus.

The clamping device may be arranged to be inserted
either above or below the screen member.,
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- three sides of the intermediate frame member and

2

Preferably the inflatable means comprises at least one
inflatable member located around the periphery of the
frame member. The inflatable means may also comprise
a portion located within the area defined by the frame
member and spaced from its periphery. Preferably the
inflatable member ovelies at least part of the edge re-
gion of the screen member. |

The screen member may or may not include a screen
frame in which the actual screen is located. However, in
normal use a screen member comprising a screen in a
frame will be used and the clamping device and the
screen member are designed or selected relative to each
other so that the inflatable means of the clamping de-
vice presses against the screen frame and not the screen
itself.

Normally the screen member and the clamping de-
vice will be mounted in a basket of the vibratory screen-
ing apparatus and the inflatable means will press the
screen member against part of the basket.

Hereinafter the frame member of the clamping device
will be referred to as an intermediate frame member, for
distinction over the screen frame.

The screen may be insertable into the apparatus un-
tensioned, and may be tensioned subsequently (post-ten-
sioning) against the body of the vibratory apparatus.
Alternatively if the screen is located in a frame, the
screen may be tensioned against the screen frame, and

this may take the form of pre-tensioning the screen

against the screen frame before insertion into the vibra-
tory apparatus. Embodiments of the present invention
may be used with pre-tensioned screens or post-ten-
sioned screens. Our earlier applications GB-A-No.
2161715 and GB-A-No. 2162091 disclose permanently
pre-tensioned screens with which embodiments of the
present invention may be used.

Preferably means is provided to enable the inflated
member to be deflated to enable the screen and if de-
sired also the intermediate frame member to be with-
drawn for servicing or replacement.

The inflatable member may for example be in the
form of an elastomeric stocking which is secured to
edge regions of the intermediate frame member so that
when inflated and enlarged the increased cross-section
of the stocking squeezes firmly against one surface of
the screen or the frame surrounding the screen and
clamps it securely in position against the peripheral
regions of the supporting structure. In this way the

screen and/or its bounding frame is/are sandwiched

between the basket on the one hand and the intermedi-
ate frame member on the other. |

Conveniently the stocking extends around at least
pref-
erably also the fourth side. |

The means for inflating the stocking or other device
may be mounted on and form an integral part of the
overall apparatus or pressurized fluid or an airline con-
nection may be provided on the stocking or on its asso-
ciated intermediate frame member to enable the stock-
ing to be inflated from a separate air supply or hydraulic
fluid supply. |

Whichever arrangement is used there is preferably
also provided a venting device by which the pressure in
the stocking can be relieved. Where the inflating fluid is
a hydraulic oil or other liquid the venting device prefer-
ably communicates with a reservoir of the liquid so that
as the latter is exhausted from the stocking the oil can be
returned to a common reservoir and is thereby saved.
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BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention, given by way

of nonlimitative example, will now be described with
reference to the accompanying drawings, in which:

FIG. 1 is a schematic view of a first embodiment of

the present invention;
FIG. 2 is a schematic sectional view showing the

embodiment of FIG. 1 and a screen member mounted in
a basket of vibratory apparatus;

FIG. 3 is a schematic view of a second embodiment
of the present invention; |

FIG. 4 is a schematic sectional view of the embodi-
ment of FIG. 3 and a screen member mounted 1n a
basket of vibratory apparatus; |

FIG. 5 is a schematic view of a third embodiment of
the present invention; and

FIG. 6 is a schematic sectional view of the embodi-
ment of FIG. 5 and a screen member mounted in a
basket of vibratory apparatus.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

In FIGS. 1 and 2 a clamping device has an intermedi-
ate frame member 1 comprising an L-section portion 3
extending around three sides of a rectangle to form a
U-shape, and a strut 5 across the mouth of the U to
provide strength and rigidity. The frame member 1 is
made of a relatively strong and rigid material such as
steel.

The L-section 3 carries an inflatable tube or stocking
7 along the length of its upper surface. One end of the
stocking 7 1s extended to provide a supply line 9 by
means of which inflation fluid may be introduced as
indicated by arrow 11.

In use, the clamping device of FIG. 1 1s inserted
together with a screen member, comprising a screen 13
mounted in a screen frame 15, between two lateral pro-
jections 17, 19 of a basket 21 of a vibratory screening
machine. As is shown in FIG. 2, the screen member and
the clamping device are arranged so that the screen
frame 15 is opposed to the upper projection 17 of the
basket and the L-section of the clamping device is op-
posed to the lower lateral projection 19 of the basket,
with the inflatable stocking between the L-section 3 and
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the screen frame 15. For reasons of clarity, the vertical

spacing of members has been exaggerated in FIG. 2
(and also in FIGS. 4 and 6).

Inflation of the stocking 7 causes 1t to expand, so that
it presses the screen frame 15 tightly against the upper
projection 17 of the basket 21. The clamping device is
prevented from moving downwardly away from the
screen member by reaction between the L-section por-
tion 3 and the lower projection 19 of the basket 21. In
this manner, the screen member comprising the screen
13 and the screen frame 15 is clamped in position in the
basket 21.

In order to provide the said inflation of the stocking
7, pressurised fluid such as air or hydraulic fluid is pro-
vided through the supply line 9 as indicated by arrow
11. As shown in FIG. 1, the supply line 9 also has a
branch 23 leading to a pressure relief valve 25. Valve 25
1s kept normally closed, and may be opened to allow
deflation of the stocking 7. Deflation of the stocking 7
releases the clamping action on the screen frame 135, so
that the screen member can be removed from the basket
21 for cleaning, replacement etc.
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It may be desirable, especially when the inflation
fluid for the stocking 7 is not compressed air, for infla-
tion fluid exhausted through the valve 23 to be recov-

‘ered. For this purpose, the branch 23 in the supply line

may be extended beyond the valve 25 to a reservorr,
indicated schematically in FIG. 1 at 27, where ex-
hausted fluid may be collected.

FIG. 3 shows an alternative embodiment of the
clamping device of the present invention. In this em-
bodiment, the intermediate frame member 1 i1s formed
from a semi-circular section member 29, which again
may be of steel. The inflatable stocking 7 lies within the
concavity of the semi-circular section.

In FIG. 3, the semi-circular sectioned portion 29 and
the stocking 7 extend around three sides of a rectangle,
as did the L-section portion 3 and the stocking 7 in FI1G.
1. However, in addition the semi-circular section por-
tion 29 and the stocking 7 have two longitudinal por-
tions extending across the rectangle thus defined.

The pressurised fluid supply line 9 extends along the
fourth side of the rectangle and is connected to the
stocking 7 at the ends of the adjacent two sides of the
rectangle and the ends of the two portions extending
across the rectangle. Preferably, the supply line 9 is
relatively rigid or is supported on a relatively rigid
member at least where it forms the fourth side of the
rectangle so as to increase the sirength and rigidity of
the clamping device as a whole.

As shown in FIG. 4, the clamping device of FI(G. 3 is
intended to be used with a basket 21 which provides
clamping support members 31, 33 for the screen mem-
ber at intermediate positions across the width of the
screen member. Although the screen 13 of the screen
member may extend across the positions of these inter-
mediate support members 31, 33, it is preferred that the
screen frame 15 divides the screen 13 into separate re-
gions, and portions of the screen frame 15 are provided
in the positions opposed to the supporting members 31,
33.

In use, the clamping device of FIG. 3 rests on the
lower support members 33 of the basket 21, and the
screen member is positioned between the stocking 7 of
the clamping member and the upper support members
31. Preferably, the lower ends of the upper support
members 31, which will contact the screen member
directly, are of a resilient material such as rubber.

The clamping device of FIG. 3 is used in a manner
similar to the clamping device of FIG. 1. The stocking
7 may be inflated to press the screen member against the
upper support members 31, and the clamping device 1s
itself supported by the lower support members 33.

FIG. 5 shows a third embodiment of the clamping
device of the present invention. In this embodiment the
intermediate frame member 1 comprises an E-shape
formed from flat strip portions 35. The stocking 7 is
bonded to the strip 35. The fluid supply line 9 is not
shown in FIG. 5 but may be provided in a manner
similar to that of FIG. 3.

As 1s shown in FIG. 6, the basket 21 provides upper
and lower lateral projections 17, 19 by means of which
expansion of the inflatable stocking 7 clamps the screen
member to the basket 21. Additionally, the basket 21 has
upper and lower support members 31, 33 in a manner
similar to the arrangement of FIG. 4, midway between
the two sides of the screen member, and the screen
member has a portion of the screen frame 15 at this
point, so that the middle arm of the E-shaped clamping
device clamps the central portion of the screen member
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between the upper and lower support members 31, 33 of
the basket 21.
As will be apparent to those skilled in the art, many

further variations and embodiments of the clamping
device of the present invention may be provided.
What 1s claimed is:

1. In a vibratory screening apparatus which includes

a vibratory basket having two spaced lateral projections
on the inside of its periphery and a screen member hav-
ing a screen supported by a peripheral frame, the im-
provement of a separate and removable clamping de-

vice releasably clamping the screen member in the bas-
~ ket, the clamping device comprising:

a frame member and inflatable means carried by and
located on said frame member, the peripheral
frame of the screen member and the frame member
of the clamping device both being located between
the lateral projections of the vibratory basket with
the inflatable means disposed against the peripheral
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frame of the screen member and the frame member
pressed against one of the lateral projections; and

means for inflating and deflating the inflatable means
for releasably clamping the screen member in the
vibratory basket,

wherein said frame member is not unitarily fixed to
either of said screen member or said basket.

2. An apparatus accordmg to claim 1 in which the

inflatable means comprises at least one elongate inflat-

able member extending along the length of the frame
member.

3. An apparatus according to claim 2 in which the
inflatable means extends around at least three sides of
the frame member.

4. An apparatus according to claim 2 in which the
inflatable member includes a portion located w1th1n the
area defined by the frame member.

S. An apparatus according to claim 1 including a
reservolr for inflation fluid exhausted from the inflat-

able means when it is deflated.
* x x x -
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